Organic extracts of the leaves of Toona ciliate M. Roem. yielded two antitrypanosomal terpenoids (1 and 2). These compounds were found to exhibit strong antitrypanosomal activities against Trypanosoma brucei rhodesiense with MIC value ranges of 7.18 and 31.25 µg/ml. They were found to be more active than Cymerlarsan (a standard drug in the market), which had an MIC value of 187.5 µg/ml when tested against T. b. rhodesiense. Crude methanol extract and its chloroform fraction were found to be even more active with MIC values of 6.95 and 3.2 µg/ml respectively. The structures 1 and 2 were elucidated by spectroscopic methods including; NMR, MS, UV and IR.
INTRODUCTION
Toona ciliata is a large subtropical deciduous tree with a spreading crown, commonly attaining a height of 20-30 m and a girth of 1.8-3 m. It is of genus Toona and the family Meliaceae. Extracts of different parts of meliaceae family have been found to contain limonoids which are active against several diseases and their vectors that affect man and his animals (Mackinnon et al., 1997; Nagui, 1987; Spencer et al., 1997) . The limonoids (tetranotriterpenoids) exhibit a wide range of anti-insect activity (Champagne et al., 1992; Bentley at al., 1995; Jayaprakasha et al., 1997; Simmonds et al., 2001) Various parts of Toona ciliata, but especially the bark, are used medicinally, e.g. as an astringent and tonic, to treat dysentery and to heal wounds. Different parts of this plant have been used for different purposes. In Southeast Asia the leaves are used as a vegetable and are sometimes chopped for fodder. The wood has a variety of uses such as for boat building, cabinet making, cigar boxes, matchboxes, decorative plywood and veneer, food containers, furniture, interior trim, joinery, musical instruments, ornamental work, paneling, boxes and crates, building materials, exterior uses, millwork and mouldings. The flowers contain a red colouring matter and also a sulphurcoloured dye and cotton and woollen fabric can be dyed a dull yellow by mere immersion in a boiling extract of T. ciliata flowers. Bark contains tannin, and it has also been used traditionally for twines and the manufacture of string bags. An aromatic oil can be extracted from the fruit. It is an important bee plant and one the species for honey production in Bangladesh.
Human African trypanosomiasis, (HAT), or sleeping sickness is caused by either of the two subspecies of Trypanosoma brucei, i.e T. brucei rhodesiense and T. brucei gambiense. Chemotherapy of HAT is hampered by drugs unavailability and toxicity (Pepin J and Milod F, 1994) . Due to high cost involved in development and evaluation of new drug compounds, very few drugs have been developed over the past years. In addition, drug resistant parasites frequently appear. Therefore, there is need to explore the trypanocidal potential drugs from natural products especially those that are being used for the treatment of other protozoal and bacterial infections.
We now report the structures of two limonoids (1 and 2) that were isolated from the roots of T. ciliata and their activities against T. b. rhodesiense.
MATERIALS AND METHODS
Plant materials: The roots of T .ciliata were collected from Nairobi Arboretum, central part of Kenya and were identified by a taxonomist of Botany department, University of Nairobi and voucher specimen No MG/3/2002 was deposited in the herbarium of that department.
Extraction and isolation of compounds from T. ciliate: Air dried and grounded powder of T .ciliata roots was extracted twice with methanol (500g to 1 liter) and the combined filtrates dried in vacuo to yield a reddish powder. The extract was partitioned between water (100 ml) and chloroform (250 ml x 3) and the resulting organic layer dried in vacuo. The methanol extract was subjected to reverse phase column chromatography. The column was packed with C 18 and eluted with methanol/water gradient to obtain compounds 1 and 2. Compound 1 was obtained as colorless needles eluted at 20% water whereas compound 2 was eluted at 40% water as white crystals. The purity of the isolates was confirmed by analytical HPLC and characterized by its IR, NMR, UV and MS spectral data.
Propagation of trypanosomes: T. b rhodesiense
(KETRI 3438) procyclic forms were obtained from Kenya Trypanosomiasis Research Institute (KETRI) trypanosomiasis bank and stored in liquid nitrogen. They were resuscitated and cultured until correct parastaemia for in vitro screening was obtained. The strain was isolated on 7 th July 1997 from a human patient and passaged through mice. The pre-patent period was six days while the pre-freezing period was twenty three days.
Antitrypanosomal bioassay:
The procedure developed by Burri et al (1993) to determine the levels of melarsoprol in serum samples of animals after drug treatment was employed. The bioassay was carried out in 96 flat -bottomed wells plates with a lid (Corning Glass Works, Corning, New York) arranged in a matrix of 8 rows A -H and 12 columns 1 -12. The tests were carried out in columns 11 -2 and rows B -G. The wells in columns 1 and 12 and rows A and H were not used due to high rate of evaporation. The stock solutions were prepared in sterilized distilled water (1 mg/ml) and diluted to appropriate concentrations. For every extract, three different concentrations were prepared, that is, 500, 250 and 125 µg/ml. Trypanosomes in logarithmic growth phase below 10 6 /ml one day after subpassaging were diluted to 2 x 10 3 cells/ml in medium. 100 µl of this trypanosome suspension was placed into each well. 100 µl extract solution of each concentration was added to two adjacent wells of column 11. Serial dilutions were carried out by transferring 100 µl from wells of column 11 to wells of column 10 by multi -channel pipettes, then from wells of column 10 to 9, from 9 to 8 and so on up to wells of column 4. For every test the highest concentration was in column 11 and in twofold dilution to the lowest in column 4 in 128 fold range, so that, for every extract, the highest concentration was 250 µg/ml and the lowest was 0.488 µg/ml. Columns 3 and 2 were the controls, and no extract was added. Plates were incubated for 72 hours at 27 о C in 5% CO 2 . 
Determination

RESULTS AND DISCUSSION
The HREIMS of compound 1 gave a molecular ion at m/z (220)  respectively. In the IR spectrum absorption bands at 1715, 1250 and 1637 cm -1 indicated presence of ketone, C-O and olefinic double bond, respectively. NMR spectral data was found to be similar to that reported for siderin, a coumerin synthesized from methyl-2-hydroxyl-4-methoxy-6-methyl benzoate (Huettel et al., 2003) . 1 H NMR showed presence of two methoxy (OCH 3 ) groups at δ H 3.82 (s) and 3.92 (s) on carbons at δ C 55.5 and 55.9, respectively. There was a tertiary methyl group at δ H 2.60 (s) on carbon at δ C 23. It had HMBC correlation with carbons at δ C 107.8, 115.6, and 138.4. Carbon at δ C 169.1 had HMBC correlation with only one proton at δ H 5.52. (s). This suggested that it could be a keto carbon and was placed at C-2.
Methoxy groups were on carbons at δ C 163.2 (C-4) and 169.1 (C-7) (HMBC). The structure was proposed to be that of siderin (4,7-Dimethoxy-5-methyl-2H-Chromen-2-one C NMR spectra data (Table 2) were similar to that of cedrelone (isolated from Walsura yunnarensis (Da-Gang et al., 2000) ). Examination of COSY revealed that methine protons at δ H 6.09 coupled with methine protons at δ H 6.90 which allowed the assignment of δ H 6.09 to C-2 and 6.90 to C-1. From HMBC correlations cross peaks between proton at δ H 6.90 (H-1) and methyl protons at δ H 1.50 and 1.55 with carbon at δ C 203.6 permits the assignment of keto carbon at C-3. Absence of cross peaks between protons at C-5 and C-6 indicated that C-5 is a quartenary carbon, confirming a double bond between the two. Cross peaks between carbon at δ C 133.9 and methyl protons at δ H 1.50, 1.55 and 6.90 confirmed that C-5 was at δ C 133.9. A quartenary carbon observed at δ C 197.9 suggested the carbon was a ketone. The assignment of relative stereochemistry was based on the NOESY experiments. The H-9 resonance showed a NOESY correlation with H-4, H-11, H-12, and H-13 confirming the  orientation of H's on C-4, H-11, H-12, and H-13. 3H-30 resonance showed a NOESY correlation with H-4 and 3H-19 whereas H-17 resonance showed a NOESY correlation with H-11 and H-12 confirming the -orientation of H's on C-4, C-11 and C-12 ( Based on their spectroscopic data and comparison with published data, the structures of the compounds were readily elucidated and were found to be (4,7-Dimethoxy-5-methyl-2H-Chromen-2-one) (compound 1) and cedrelone (compound 2).
Compound 2 which has the basic structure of nimbolide and an epoxy group between C 14 and C 15 had higher activity than compounds 1 although lower than that of chloroform and methanol extracts. This suggested that T. ciliata could be a source of new effective action.
guidance on the interpretation of the data. 
